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Description 

The present invention relates to an ink jet recording 
head and a recording apparatus using the same. 

Recently, various recording systems have been 
developed. Among them, an Inkjet recording system In 
whtoh ink Is ejected through ejection outlet In accord- 
ance with record signal, is widely used because of the 
advantage of the small size and the tow noise. 

The recording head used in such an Inkjet record- 
tng apparatus Is In the fomi of a detachably mountable 
recording head cartridge from the standpoint of easy 
maintenance and service life or the like. 

The recording head cartridge detachably mounta- 
ble to the recording apparatus and the recording appa- 
ratus are electrk;ally connected by electric connection 
contacts (connectors) for transmitting signals for driving 
the recording head from the recording apparatus. When 
the recording head is mounted on the recording appara- 
tus, the contacts are electrically connected. 

However, in the case of detachak)ly mountable 
recording head cartridge, there Is a liability that the Ink 
leaked through the ejection outlet contaminates the 
contacts with the result of Insufficient electric connec- 
tion. 

In order to solve the problem* U.S. Patent No. 
4.635,080 discloses that the contacts are disposed on a 
surface which is different from an Section side surface 
having the ejection outlets of a recording head cartridge 
having an Integral ink container. 

The recent demand for the small size of the record- 
ing apparatus, requires reduction of the size of the 
recording head cartridge. In this case, the ink capacity 
of an ink container constituting the recording head car- 
tridge also decreases. In addition, the difference of the 
sen^ice life from that of tlie recording head constituting 
the head cartridge. Therefore, from the standpoint of 
cost and from the standpoint of re-use of the recorcGng 
head, the recording head cartridge In which the ink con- 
tainer and ttie recording head is separable, is consid- 
ered. 

The ink is supplied from the Ink container to the 
recording head through an Ink supply port. In addition, 
the driving signal Is supplied by the electric connection 
between the electric contacts of the recording head and 
the recording apparatus. 

Figures 14 and 15 shows an example of an Inkjet 
recording head not using the present invention. TTie Ink 
jet recording head is of a type in which electrothermal 
transducers are used as energy generating means, and 
the ink droplets are ejected by bubble aeation in the Ink 
by the thermal energy produced by the electrothermal 
transducers. These figures show a recording head 
which Is connectable to and separable from an ink con- 
tainer. A supporting plate 1 has a top surfece to which 
energy base ptate and wiring t>ase plate 9 are t)onded. 
The energy base plate (heater board) is mainly made of 
SI or the like having on a surfece thereof heat generat- 



ing portion (heaters) of electrothermal transducers 
effective to generate thermal energy. The t>as plate 9 
(wiring board) is made mainly of glass or epoxy resin 
material and effective to transmit the electric signals 

5 from the main assembly of the recording apparatus to 
the heater board 2. The heater board 2 and the wiring 
board 9 are electrically connected by wire bonding 7. 

The top surface of the wiring board 9 is provided 
with contact pads (electric contacts) 4 electrically con- 

10 nected with a flexible wiring board of the main assembly 
of the recording apparatus. 

The Ink Is supplied from an Ink container or record- 
ing apparatus side through an ink supply member 6 to a 
common liquid chamk^er and ejection nozzles constl- 

15 tuted by the bonding between the heater board 2 and a 
top plate 5, and the Ink is ejected through the ejection 
outlets 8. 

However, in such a recording head, an ink joint 
between an ink supply member 6 and an ink container 

20 or an ink supplying portion of the apparatus, and a por- 
tion having the contact pads 4 of the wiring board 9, are 
disposed on the same side of the supporting plate 1. 
Therefore, when the recording head is connected or dis- 
engaged, the ink leaked from the Ink joint may contacts 

25 the contact pads wHh the result of insufficient or 
improper electric connection. 

Recently, the further reduction of the size is 
desired. Since the nunrt)er of pads and the area of each 
of the pads are more or less limited, and therefore, it is 

30 difficult to further reduce the area occupied by the con- 
tact pads. In addltfon, the area of the recording head 
supporting plate is determined by the areas of the 
heater board portion, the wire bonding portion and the 
contact pad portion. For these reasons, the reduction of 

35 the size is not easy. 

According to document US-A4 586 056 there is 
disclosed a thermal head assembly for use In a thermal 
printer, said assembly comprising a wiring member 
including a mkldle electric connection portion posl- 

40 tioned on the same ftice of a supporting member as a 
recording element and connected thereto. The wiring 
memt)er further comprises a first electric connection 
end portion positioned on the face of the supporting 
member at an end portion thereof and a second electric 

45 connection end portion toMed at the end portion of the 
supporting member to be positfoned on another face 
thereof. 

The object of the invention is to provide an ink jet 
recording head having reduced size by means of which 
so a reliable ink injection is stably possble. It is also to be 
provided a recording c^aratus using such an ink jet 
recording head. 

This object is achieved by means of the combina- 
tion of the features defined in daim 1. Preferable 
55 embodiments of the invention are set forth In the sub- 
claims. 

In the following the Invention is further illustrated by 
embodiments with reference to the enclosed drawings. 
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Rgur 1 is a sectional view of an ink jet recording 
head aocorcGng to an embodiment of th present Inven- 
tion. 

Rgure 2 is a sectional view of an ink jet recording 
h ad according to another emkxxjiment of the present s 
invention. 

Rgure 3 is a top and bottom perspective view of the 
ink jet recording head. 

Rgure 4 is a sectional view of an ink jet recording 
head according to a further embodiment of the present io 
invention. 

Rgures 8A. 8B and 8C are bottom, top and bottom 
perspective view of the ink jet recording head according 
to an enft>odiment of the present inventk)n. 

Rgure 9 is a sectional view of an ink jet recording is 
apparatus according to a further embodiment of the 
present Invention. 

Rgure 10 is a sectional view of an ink jet recording 
head cartridge according to a further embodiment of the 
present invention. 20 

Rgure 11 Is a perspective view of a major part of an 
example of an ink jet recording apparatus according to 
an embodiment of the present invention. 

Rgure 12 Is a perspective view of an information 
processing apparatus according to an embodiment of 25 
the present invention. 

Rgure 13 is a btock diagram of a major part of elec- 
trical circuit of the information processing apparatus 
having the recording apparatus of this invention. 

Rgure 1 4 is a sectional view of an Ink jet recording 30 
head not udng the present invention. 

Rgure 1 5 is a perspective view of an ink jet record- 
ing head not using the present invention. 

Referring to Figures 1 and 3, an ink jet recording 
head according to an embodiment of tiie present inven- 35 
tion is shown. Figure 1 is a sectional view of an ink jet 
recording head, and Rgure 3A is a top side perspective 
view of the ink jet recording head, and Rgure 3B is a 
bottom side perspective view of the ink jet recording 
head. 40 

Referring to Figure 1 . the entire structure of tiie ink 
jet recording head of this embodiment will be described. 
It comprise an energy base plate (heater board consti- 
tuting recording elements) 2 and a flexible wiring board 
(wiring member) 3. The heater board 2 Is made mainly 46 
of Si or the like and has on Its surface heat generating 
portion (heaters) of electrothermal transducers 16r pro- 
ducing thermal energy for ejecting the ink. The flexible 
wiring board 3 is made of polyimide or polyester resin 
and has electric contacts (contact pads) 4 for transmit- so 
ting electric signals from the main assembly of the 
recording apparatus to tiie heater board 2. The heater 
board 2 and tiie wiring board 3 are on the supporting 
memk>er 1 made of aluminum or the like. The heater 
board 2 and tiie wiring board 3 are electrically con- ss 
nected by wire bonding 7. 

Between the supporting member 1 and the flexible 
wiring member 3 and at tiie backside of the connecting 



portion of the wire bonding, there is a first reinforcing 
plate 301 made of glass and epoxy resin or the like, 
which is bonded. The flexible portion of th flexible wir- 
ing member 3 without the reinforcing plat , Is bent by 
approx. 180 degrees in this embodiment. A second rein- 
forcing plate 302 of glass or epoxy resin material is 
bonded to the flexible wiring member 3 conBsponding 
to the contact pads 4 at tiie backside of the supporting 
member 1. The contact pads 4 of the flexible wiring 
member 3 are contacted to contact pads of a flexible 
wiring member of the main assembly of tiie recording 
apparatus, so that the electric signals are transmitted 
from the recording apparatus side to the recording ele- 
ment side. 

The Ink Is supplied from the main assembly of the 
recording apparatus through an ink supply port 6a of an 
ink supply member 8 to the Inside of the top plate 5 con- 
stituting the common chamber and the ink passage 
wall, and is heated by tiie heaters on tiie heater board 
2, so that the ink is ejected through ejection outlets 8. 

The description will be made as to the major parts 
of the recording head manufecturing. An adhesive such 
as epoxy resin adhesive or silicone resin adhesive 
SE9145, SE4410 (available from Toray Dow (doming 
Silicon Co.). Is applied through screen printing or the 
like on a necessary part on a surface of a supporting 
member which has been cleaned. The supporting mem- 
ber may be made of ceramic or glass material or tiie 
like. However, it is preferable to use metal such as alu- 
minum or the like. 

Then, a heater board 2 constituting the recording 
elements Is positioned and bonded to an end portion of 
the surface coated with the adhesive, and a part of the 
wiring member 3 of polyimide or polyester material is 
positioned using an unshown positioning member and 
is bonded on the otiier end portion of the same surface 
of the supporting member so tiiat the portion thereof 
having tiie contact pads effective to establish electric 
connection witti the main assembly, overhang beyond 
the supporting member. 

Thereafter, the connecting portton between the 
heater board 2 and the wiring member 3, are connected 
t>y wire bonding. By bonding the top plate on the heater 
board, an ink passage or common liquid chamber Is 
formed to provide recording elements. An Ink supply 
member 6 Is connected to tiie top plate, and the sealing 
Is effected using silicone resin seating material or the 
like. 

The overhung portion having the contact pads \s 
folded by 1 80 degrees, and the folded portion is bonded 
to the backside of the supporting member or plate 1 . 

In Figure 3B, designated by a reference numeral 9 
Is a positioning hole for positioning tiie wiring board 3 to 
be folded and bonded. The supporting plate 1 is pro- 
vided witti a conresponding positioning hole or recess at 
a proper position. By alignment of tiie holes, th correct 
positioning is established. However, the positi ning may 
be effected not using the opening of tiie wiring t}oard 3. 
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It is possible with the use of the configurations of the 
wiring board and the supporting plate (proper ngage- 
ment relation, for exanple). Th same positioning Is 
desirable in the connection between the wiring board 3 
and the heater board 2. 

Since the contact pad is disposed opposite from a 
side having the heater board 2, both of the surfaces of 
the supporting plate 1 are used efficiently. In addition, 
the area of the supporting plate 1 can be reduced, thus 
pemiitting size reduction of the recording head. Also, 
the contact pads are disposed opposite from the Ink 
joint portion, the contamination of the contact pads with 
Ink can be avoided, and the influence to the electric con- 
nection can be also avoided. 

Embodiment 2 

In the foregoing embodiment 1, the wiring bonding 
is used for the connection between the heater board 2 
and the flexible wiring board 3. Another connecting 
tem is usable. 

In Figure 2 embodiment, the heater board 2 and the 
flexible wiring m&nber 3 are connected, using TAB. In 
this embodiment, the area required by the connection 
can be further reduced, as compared with the wire 
bonding method, and therefore, the area of the support- 
ing plate can be further reduced. TTien, the size of the 
Ink jet recording head can be further reduced. 

In the embocBment of Figures 1 - 3, the flexible wir- 
ing member 3 is folded by approx. lao degrees. How- 
ever, the angle is not limited to 180 degrees. 

In Figure 4, a supporting plate 1 1 for supporting the 
heater board 2 and the flexible wiring memt)er 3 is made 
of molded material or the like which can be freely 
designed in the configuration. 

In this embodiment, the folding angle Is between 90 
- 180 degrees since the angle is smaller than that in the 
foregoing emtx)dlment. and therefore, the stress in the 
bent portion of the f lexble wiring member 3 is smaller 
with the result of higher reliability In addition, the lati- 
tude of design relating to the position of the contact 
pads and the folding angle. 

Embodiment 4 

Referring to Figure 5. there is shown a further 
embodiment, in which a heater board 2 made mainly of 
Si and having a surface electrothermal transducer ele- 
ment layer (energy generating element) for generating 
energy used for ejection of an ink, is disposed on a part 
of a supporting plate 1 made of metal such as aluminum 
or the like. The wiring member 3 made mainly of alumi- 
num Is effective to transmit electric signals from the 
main assemt)ly of the recording apparatus to the heater 
t^rd 2. It comprises a connecting portion for connec- 
tion with th heat r board 2 and contact pads 4 for con- 
nection with the recording apparatus. The connecting 
portion is disposed on the same surffac of the support- 



ing plat 1 as that having the heater board 2. The con- 
tact pads 4 are disposed on the opposite side of th 
supporting plate. The heater board 2 and the wiring 
member 3, are connected by wire bonding. 
5 The other structure of the recording head and tiie 
manufacturing steps of the recording head, are the 
same as in the fbregoing embodiments, and therefore, 
the detailed description tiiereof are omitted for simplic- 
ity. 

10 The base material of the wiring member 3 may be 
any metal (including alloy) if it can be bent by not less 
than 90 degrees. Preferably, it is metal such as alumi- 
num or copper. There is a liability that the wiring mem- 
ber of metal is cracked with the result of disconnection 

IS in the wiring, if it Is bent with a radius not more tiian 
approx. 2.5 times the thickness of tiie wiring member. 
Therefore, the thickness is preferably as small as possi- 
ble from the standpoint of tiie folding. However, from tiie 
standpoint of configuration maintenance and the flat- 

20 ness of the contact surface, a certain degree of thick- . 
ness is required. 

The preferable range of the thickness in this 
emt}odiment is 0.1 - 0.5 mm. 

As descrbed in this embodiment, by bending tiie 

25 metal wiring member, the contact pads are disposed on 
a surface opposite from tiie heater board 2, and there- 
fore, the surges of ttie supporting plate 1 can be eff 1- 
dentiy used. In addltfon, the area of the supporting plate 
1 can be reduced so that the size of tiie recording head 

30 can be reduced. 

Since the contact pads are disposed on the oppo- 
site side of tiie Ink joint portion, the contamination of tiie 
contact pads with the ink can be prevented. 

Since tiie basic material of tiie wiring member is 

35 metal, the static electricity from human body or the like, 
upon the mounting or exchanging tiie ink jet recording 
head, is discharged through tiie metal portion of tiie wir- 
ing member to the ground, and therefore, it is not dis- 
charged to tiie heater board, thus preventing damage of 

40 the ink jet recording head due to tiie static electricity. 

Since the wiring member is of metal, tiie heat can 
k3e transmitted to tiie apparatus through the contact por- 
tion, and when the recording head and the ink container 
are jointed, the heat can be transferred to tiie cartrklge, 

45 so that tfie uniform temperature can be provkied in tiie 
neighborhood of the recording head. 

Embodiments 

so Figure 6 shows anottier embodiment. In the forego- 
ing fourth embodiment, tiie wiring member 3 of metal is 
bonded to the backskie of tiie supporting member 1 . In 
Figure 6 embodiment, it is not bonded to the t>ackside, 
but Is slightiy spaced from the backside of the support- 

55 Ing member 1 , using tiie properly of the metal material. 
Upon tiie contact between the main assembly of 
the apparatus and tiie contact pads of the flexible wiring 
tx>ard, the clearance provides cushion effect, and tiie 
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reliability of the electric connection is increased. 

Even If there Is a clearance, it can be properly sup- 
ported by bonding a part because of the use of the 
metal, and therefae, there is no need of bonding onto 
the backside. Th^ ^ effective to omit the boncfing proc- s 
ess in the manufacturing, and the manufacturing 
beoonrtes easier. 

Embodiment g 

In the Ibregoing emt}odiments, the arrangement on 
the supporting member, of the element board having 
the energy generating means for ink ejection and the 
wiring board. More particularly, the contact pads are 
disposed on the side opposite from the side of the sip- 
porting plate having the element board. 

In this embodiment, by further improving the folding 
of the wiring member and the wiring, the electric con- 
nection between the element board and the apparatus 
can be more reliable. 

The structure and the manufacturing method in this 
embodiment are the same except fbr those described in 
the following. In this emt>odiment, as shown in Figures 7 
and 8, an end of the supporting member corresponding 
to the wiring member folding region. Is formed into fold- 
ing supporting portion la in the form of a curvature (cir- 
cular). Along the curved surface, the wiring board is 
bent. 

Because of the folding portion supporting end. the 
wiring member can be smoothly folded, and in addition, 
the contact pads can be correctly positioned to the pre- 
determined positions on the supporting member wHh 
stability. 

Because of the provision of the folding portion sup- 
porting end, the wiring member is prevented from being 
bent too acutely, and therefore, the possibility of the 
damage to the wiring in the folding region, can be 
reduced. 

When the wiring pattern in the region where the wir- 
ing board is bent, is parallel with the folding direction, as 
shown in Figure 8C, the possibility of the damage to the 
wiring is smaller. 

Emt?Qdiment 7 

In the foregoing embodiment, the folding portion 
supporting end of the supporting member 1 is in the 
form of a round surface. In another enixxiliment. the 
end configuration has two or more appex lines (lb) to 
assist proper bending of the wiring member 3. 

The same advantageous effects as in the previous 
embodiment, can be provided. However, the present 
embodiment is advantageous in that the formation of 
the folding portion supporting portion is easy since what 
is required is only to cut the surfaces. 

In the foregoing embodiments, the recording head 
is of a type in which ink droplets are jected by creasing 
a bubble in the ink by thermal energy. The present 



invention, however, is applicable to anoth r type of 
recording head in which the ink droplets are ejected with 
the use of piezoelectric elements or the like. 

Embodiments 

Rgure 1 0 shows a further enfibodlment in which the 
ink jet recording head and a detachabty mountable Ink 
container 10, are connected. As described in the fore- 
going embodiment, ^nce the size of tfie recording head 
can be reduced, the size of the ink container can be 
reduced. Where a metal member Is used as the wiring 
member, and the ink container can contain the ink 
above the wiring board, the heat can t^e transmitted to 
the ink container from the recording head through the 
wiring member. 

Refen'ing to Figure 11 , the description will be made 
as to an ink jet recording apparatus loaded with an ink 
jet recording head and an ink jet recording head car- 
tridge in accordance with the embodiments of the 
present invention. Figure 1 1 is a schematic perspective 
view illustrating a major part of the example of the ink jet 
recording apparatus 

In Rgure 1 1 an Inkjet recording head cartridge 320 
is a cartridge type having integral ink container and 
detachably mountable to an InkJet recording apparatus. 
It comprises a plurality of ink ejection outlets faced to a 
recording surface of a recording material (not shown) on 
a platen 324. A can^iage 316 for carrying the ink jet 
recording head cartridge 320 Is operatively coupled with 
a part of a driving belt 318 for transmitting (living force 
from a driving motor 317. The can^iage 316 is slldingly 
guided on two guiding shafts 329A and 329B. Thus, the 
Inkjet recording head cartridge 320 is reciprocabie over 
the entire width of the recording material. 

A recovery device 326 functions to prevent, and 
recover from, improper ink ejection from the recording 
head, and is disposed at a position faced to a predeter- 
mined position within a movable range of the Ink jet 
recording head cartridge 320, hole position, for exam- 
ple. The recovery device 326 caps ejection outlets of the 
ink jet recording head by the driving force from the 
motor 322 through the transmission mechanism 323. In 
Interrelation with the capping operation fbr the Section 
outlets of the ink jet recording head by the cap 326A of 
the recovery device 326, the ink Is sucked through the 
^ectkm outlets by suitable sucking means (not shown) 
In the recovery device 326. or the Ink is pressured by 
suitable pressure means (not shown) provided in an Ink 
supply passage to the Inkjet recording head where the 
ink Is supplied from the appcuatus to the recording 
head. By doing so, the ink is forcedly ejected through 
the ejection outlets to remove foreign matter such as 
high viscosity ink or the like in the ejection outiets. A 
blade 330 is disposed to a side of tiie recovery appara- 
tus 326 and is made of silicone rubber. It functions as a 
wiping member and is cantilevered on a blade support- 
ing member 330A. Similarly to the recovery device 326. 
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it is operated by the motor 322 and th transmission 
m chanism 323 to be contacted to the jection outlet 
side surface of th ink jet recording head. At proper tim- 
ing during recording operation of the ink jet recording 
head, after recovery operation of the recovery device 
326. the blade 330 is projected into the movable range 
of the ink jet recording head, and together with the 
movement of the ink jet recording head, the dew, wet or 
foreign matter can be removed from the ejection side 
surface. 

The recording sheet feeding means, the carriage, 
the recovery device, the recording head or the like 
movements in the Inkjet recording head, are controlled 
on the basis of Instructions and signals produced from 
control means including CPU. for example, of the main 
assembly of the apparatus. 

The description will be made as to an infonmation 
processing apparatus having recording apparatus, par- 
ticularly the electric circuits therefor. 

Figure 12 is a perspective view of an outer appear- 
ance of the information processing apparatus 604 incor- 
porating tiie recording apparatus of this invention. It 
comprises a printer portion 601 . a keyboard portion 602 
provided witii keys for inputting characters, numericals 
and the like and keys for various instructions, and dis- 
play portion 603 provided with a display device. 

Figure 13 is a block diagram of the electric circuit of 
the Information processing apparatus. As shown in this 
Figure, tiie electric circuit comprises a main controller 
501 , a CPU in thefonn of a microcomputer, for example, 
for executing programmed steps, RAM 503 containing 
an area for devefoping text data or image data and a 
working area, ROM 504 for storing program corre- 
sponding to the steps, font data or other fixed data, a 
timer 505 for producing executing cycle of tiie CPU 502 
and for producing proper timing for ttie recording opera- 
tfon of the printer 601. and an interface 506 for supply- 
ing the signal from CPU 502 to the peripheral devices. 

It further comprises a printer 601 controller 507, a 
head driver 508 for supplying the record signals or the 
electric power to the head cartridge 101 , motor drivers 
509a and 509b for supplying necessary signals and tiie 
electric power for tiie drive of tiie carrier motor 402a and 
the feeding motor 402b. respectively, a carriage sensor 
51 0 for detecting the position of tiie carriage 1 02 and for 
discriminating whetiier the carnage 102 is at the home 
position or not a paper sensor 511 for detecting pres- 
ence or absence of tiie recording material to prevent the 
recording outside tiie recording material 6 when the 
recording material 6 is not properly set or when the 
record has already covered the end of tiie page. 

Designated by a reference numeral 605 Is an exter- 
nal memory device in tiie form of FDD, HDD. RAM card 
or tiie like. A reference numeral 512 designates an 
external interfeoe for communication with another infor- 
mation processing apparatus or for controlling periph- 
eral machines by direct connection witii an internal bus. 

Although not shown in tiie block diagram of Figure 



7, there is provided a power source for sipplying tiie 
electric power to the electric circuit It may be in the form 
of a chargeable battery, disposable battery or AC volt- 
age converter. 

5 The present invention is particularly suitably usable 
in an ink jet recording head and recording apparatus 
wherein themial energy by an electrothermal trans- 
ducer, laser beam or tiie (ike is used to cause a change 
of state of tiie Ink to eject or discharge tiie ink. This is 

10 because ttie high density of the picture elements and 
the high resolution of the recording are possible. 

The typical structure and tiie operational principle 
are preferably the ones disclosed In U.S. Patent Nos. 
4,723,129 and 4,740,796. The principle and structure 

ts are applicat}le to a so-called on-demand type recording 
system and a continuous type recording system. Partic- 
ularly, however, It is suitalale for the on-demand type 
because tiie principle is such that at least one driving 
signal Is applied to an electrottiermal transducer dis- 

20 posed on a liquid (ink) retaining sheet or liquid passage, 
ttie driving signal being enough to provide such a quick 
tenrperature rise t)eyond a departure from nucleation 
t>oiling point, by which the thermal energy is provided by 
the electrothermal transducer to produce film txsiling on 

25 the heating portion of ttie recording head, whereby a 
bubble can be fonmed in the liquid (ink) conresponding to 
each of ttie driving signals. By the production, develop- 
ment and contractfon of the the bubble, the liquid (inl^ Is 
ejected through an ejection outiet to produce at least 

30 one droplet. The driving signal is preferably in the form 
of a pulse, because the development and contraction of 
the bubble can be effected instantaneously, and tiiere- 
fore, the liquid (inl^ is ejected with quick response. The 
driving signal in the form of the puise is preferably such 

35 as disclosed in U.S. Patents Nos. 4,463,359 and 
4,345,262. In addition, ttie temperature increasing rate 
of the heating suriace is preferat)ly such as disclosed in 
U.S. Patent No. 4.313,124. 

The structure of the recording head may be as 

40 shown In U.S. Patent Nos. 4,558.333 and 4.459,600 
wherein the heating portion is disposed at a bent por- 
tion, as well as the structure of the combination of tiie 
ejection outiet. liqukJ passage and the electrotiiermal 
transducer as disclosed In the above-mentioned pat- 

45 ents. In addition, tiie present invention is applicable to 
the structure disclosed In Japanese Lakj-Open Patent 
Application Na 123670/1984 wherein a common slit Is 
used as the ejection outiet for plural ^ectrotii^mal 
transducers, and to tiie structure disclosed in Japanese 

so Laid-open Patent Application No. 1 38461/1 984 wherein 
an opening for absort»ng pressure wave of the tiiermal 
energy is formed conresponding to the ejecting portion. 
This is because the present invention is effective to per- 
form the recording operation with certainty and at high 

55 efficiency inrespective of the type of tiie recording head. 
The present invention is applicable to a serial type 
recording head wherein the recording head is fixed on 
the main assembly, to a replaceat>le chip type recording 
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head which is connected electrically with the main 
apparatus and can be supplied with the ink when it is 
mounted in the main assembly, or to a cartridge type 
recording head having an integral ink container. 

The provisions of the recovery means and/or the 
auxiliary means tor the preliminary operation are prefer- 
able, because they can further stabilize the effects of 
the present invention. As for such means, there are cap- 
ping means for the recording head, cleaning means 
therefor, pressing or sucking means, preliminary heat- 
ing means which may be the electrothermal transducer, 
an additional heating element or a combination thereof. 
Also, means for effecting preliminary ejection (not for 
the recording operation) can stabilize the recording 
operation. 

As regards the variation of the recording head 
mountaUe, it may be a single corresponding to a single 
color inK or may be plural corresponding to the plurality 
of ink materials having different recording color or den- 
sity. The present invention is effectively applicat)le to an 
apparatus having at least one of a monochromatic 
mode mainly with blade, a multi-color mode with differ- 
ent color ink materials and/or a full-color mode using the 
mixture of the colors, which may be an integrally formed 
recording unit or a oonfoination of plural recording 
heads. 

Furthennore. in the fbregoing embodiment the ink 
has been liquid. It may be, however, an ink material 
which is solidified below the room temperature but lique- 
fied at the room terrperature. Since the ink is controlled 
within the temperature not lower than 30 ""C and not 
higher than 70 ""C to stabilize the viscosity of the ink to 
provide the stabilized ejection in usual recording appa- 
ratus of this type, the ink may be such that it is liquid 
within the temperature range when the recording signal 
is the present invention is applicable to other types of 
ink. In one of them, the temperature rise due to the ther- 
mal energy is positively prevented by consuming it for 
the state change of the ink from the solid state to the liq- 
ukJ state. Another ink material is solidified when it is left 
to prevent the evaporation of the ink. In either of the 
cases, the applicatton of the recording signal producing 
thermal energy, the ink is liquefied, and the liquefied ink 
may be ejected. Another ink material may start to be 
solidified at the time when It reaches the recording 
material. 

The ink jet recording apparatus may be used as an 
output terminal of an Information processing apparatus 
such as computer or the like, as a copying apparatus 
combined with an image reader or the like, or as a fac- 
simile machine having information sending and receiv- 
ing functions. 

As described in the foregoing, since the contact 
pads and the heater board are disposed on different 
surfaces, and therefore, surfaces of a supporting plate 
can be efficiently used, and the area of the supporting 
plat can be reduced, thus permitting reduction of th 
recording head size. 



Since the contact pads are disposed on the side 
opposite from the ink joint portion, the contact pads are 
protected from contamination with the ink. 

By the use of the metal for the basic material of the 

5 wiring member, the static electricity from the human 
body or the Ilka can be discharged to the ground 
through the metal portion of the wiring member when 
the ink jet recording head is mounted or exchanged. 
Therefore, the electricity does not flow into the heater 

10 board, thus preventing damage of the ink jet recording 
head by the static electricity. By spacing the contact pad 
portion of the metal wiring board from the supporting 
member with a snmll clearance, the cushion effects are 
provided upon the contact between the contact pads of 

IS the flexible wiring board and the main assembly of the 
apparatus, thus inaeasing the connection reliability. In 
this case, the bonding process can be avokled. 

In an aspect of the present invention, since an end 
of a supporting memt>er corresponding to the folding 

20 portion of the wiring bOBxxi is formed into folding portion, 
supporting portion, or since the wiring pattern is gener- 
ally parallel with the bending direction, and therefore, 
the contact pads can be disposed to the side opposite 
from the side having the heater board, without damage 

25 such as wire disconnection. In addition, the wiring dis- 
connection during use can be prevented. By closely 
bonding K to the backskle of the supporting member 1. 
the positioning of the contact pads relative to the sup- 
porting plate 1 , can be stabilized. 

30 

Claims 

1 . An ink jet recording head for ejecting ink through an 
ejectfon outlet (8) for effecting record and for receiv- 
35 Ing ink from an ink container, comprising : 

a supporting member (1) having a first surface 
and an opposite surface opposite from said first 
surface; 

40 a recording element (2) having an energy gen- 

erating means for applying energy to the ink to 
eject it in accordance with a record signal, said 
element being positioned on said first surface 
of said supporting member (1) at a first end 

45 portion thereof: 

an Ink passage disposed on said recording ele- 
ment and corresponding to saki energy gener- 
ating means; 

an ink supply member for connection with said 
so ink container, said supply member having an 

ink supply port at a position more remote from 
said opposite surface than said first surfoce of 
said supporting member; 
a wiring member (3) folded over a second end 
55 portion opposite said first end portion of said 

supporting member (1) to form a first electric 
connection end portion 001) positioned on 
said first surfoce of sakJ supporting member (1 ) 
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at said second end portion thereof and con- 
nected to said recording el m nt (2), and a 
second electric connection end portion (302) 
positioned on said opposite surfece of said 
supporting member (1) at said second end por- 5 
tion thereof, wherein a wiring pattern (3a) in the 
fblded region of the wiring member is generally 
parallel with the folding direction. 

A recording head according to daim 1 , wherein said 10 
wiring member (3) comprises a metal member as a 
base member thereof. 

A recording head accorcfing to daim 1, wherein a 
part of said supporting member (1) con'esponding 15 
to a fblded portion of said wiring member (3) func- 
tions to support the fblded part. 

A recording head according to daim 1. 2 or 3, 
wherein said wiring memk)er (3) is folded by not less 20 
than 90 degree& 

A recording head according to daim 1, 2 or 3, 
wherein a wiring pattern in the fblded region of the 
wiring member (3) Is generaDy parallel with the fbkJ- ss 
ing direction. 

A recording head according to daim 1. 2 a 3, 
wherein an ink supply port (6a) for recording ink 
supply is disposed adjacent a side of said support- so 



PatenlansprQche 

1 . Tlntenstrahlaufzeichnungskopf zum AusstoBen von 
Tlnte durch einen AusstoBauslaG (8), urn ein Auf- 
zeichnen zu bewirken und zur Aufnahme von Tinte 
von einem Tintenk>ehdlter. mit: 

einem StQtzelement (1) mIt einer ersten Ober- 
f Idche und einer der ersten Oberfiache gegen- 
Qberliegenden Gegenfiache; 
einem Aufzeichnungselement (2) mit * einer 
Energeerzeugungseinrichtung zur AusQbung 
von Energie auf die Tinte, urn diese gemdB 
einem Aufzeichnungssignal auszustoBen, 
wobei das Element am ersten Endabschnitt der 
ersten Oberfldche des StOtzelements (1) posi- 
tioniert ist; 

einem TintendurchlaB. der an dem Aufzeich- 
nungselement angeordnet tst und mit der Ener- 
gieerzeugungseinrichtung korrespondiert; 
einem Tintenzufuhrelement zur Verbindung mit 
dem Tintenbehaiter, wobei das Zufiihrelement 
einen TintenzufuhranschluB an einer Position 
hat, die von der Gegenf lache welter entfernt ist 
als von der ersten Oberfiache des Stotzeie- 
mentsj 

einem Leitungselement (3). das um einen dem 
ersten Endabschnitt des StOtzelements (1) 
gegenoberliegenden zweiten Endabschnitt 
gefattet ist um einen ersten elektrischen Ver- 



